Increased phosphorylation of neurofilament subunits in PC12 cells and rat dorsal root ganglion neurons treated with N-Acetyl-Leu-Leu-norleucinal.
Treatment of PC12 cells or dorsal root ganglion neurons with the protease inhibitor, N-Acetyl-Leu-Leu-norleucinal, stimulated phosphorylation of the mid-sized and heavy neurofilament subunits and caused the heavy subunit in the perikarya of dorsal root ganglion neurons to become hyperphosphorylated. The closely related inhibitor, N-Acetyl-Leu-Leu-methioninal, did not produce a similar effect. Okadaic acid increased the phosphorylation state of the heavy neurofilament subunit in PC12 cells in a fashion similar to N-Acetyl-Leu-Leu-norleucinal and the effect of both compounds together was greater than for either one alone. There was no increase in cyclin-dependent kinase 5-immunoprecipitable histone H1 kinase activity in PC12 cells treated with N-Acetyl-Leu-Leu-norleucinal despite the presence of enzyme protein. The present study demonstrates that a protease inhibitor can induce the hyperphosphorylation of neurofilament subunits to a level normally seen only in axons. This suggests that perturbations in intracellular proteolysis may lead to the accumulation of phosphorylated neurofilament epitopes in neuronal perikarya in certain pathological states. The results also show that the carboxy-terminal tail domains of the two largest neurofilament subunits are phosphorylated even when cyclin dependent kinase 5 is inactive, indicating that other neuronal kinases are involved in the phosphorylation of Lys-Ser-Pro repeats.